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ABSTRACT

This study reports an attempt to explore within a
heterogeneous population the pattern cf influence which selected
maternal traits exert on internal locus of control at age 5 years.
Information on the relevant variables was retrieved from the
computer-based data bank of the St. Louis Baby Study. The maternal
traits used for prediction included the mother's age, a measure of
authoritarianism, race, IQ, level of education, a measure of anxiety,
and a measure of the stimulation value of the home. Locus of control
scores were available for the 77 children involved. A special
multiple regression analysis (Automatic Interaction Detectoi, AID)
wvas used. A brief discussion of the substantive results is followed
by an extended discussion of the AID analysis. (ST)
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Traditionally the performance of chiidren in elementary school
has been formulated as the consequence of mental ability. |In turn,
mental functions have been largely confined to the measurable in-
tellectual skills generically known as the |Q. Thecretically, person-
ality factors have been acknowledged, but the comparative complexity
of theory in this domain, together with a lack of easilyradministered
instruments, has led to their neglect.

One of the more useful concepts in the personality domain is thet
of re}nforcement in social theory and its consequences for human be-
havior. As set forth by Rotter (1966) the concept states that person-
ality characteristics can be undcrs%ood as the consequences of patterns
of social reinforcement generated by human interaction. Individuals,
it Is rcasoned, percelve that their attempts to perform and achicve
seem Lo fail or succeed due to factors they can or cannot control.

b Since that time the concept has developed further. A listinction has
L0

been made in the site or locus of individuals' sense of control, and

cr') has been fornmulated in recent ycars as internal or exterral. Internal

locus of control (LaC-1) is the state in which people believe that

c::’ Ypaper presented to Division IFive of the American Psychological
Asvociatiun, Nontreal, Que., 1973.
( I‘Z ’This rescarch has been supported by the National Insiitute of Fducation

‘:L* We wish to express our thanks to Professor Janos Konlyay ‘or his
courtesy and assistance in faciltating our use of the AlD-4% proqram.




effectiveness and assumption of responsibility for success and failure
lies within them. In contrast, external locus of control (LoC-E)
prevails in individuals who bélievc that things other than their own
efforts, luck, they, the world, for example, play the dominant role in
human affairs (Lefcourt, 1966). This concept is essentially an aspect
of a theme basic to the life orientation of Western man, the concept

of mastery (Battle & Rotter, 1963). in the lives of children the prin-
ciple expression of mastery lies in meeting the developmental task of
academic achievement. Buck and Austrin (1971), for example, have found

that internal LoC is more likely to be found in achievers than in

underachievers,

A topic of emerging significance has been the search for antecedents
to the patterns of internal and external LoC (Lefcourt, 1966), with a
view to manipulating and Increasing internality (Reimanis, 1971). Leads
to date have come from Bartel (1971) who has pointed out that social
class effects increase with age among elementary school children, and
that there are patterns of influence within levels of social class.
A second lead has come from Reimanis (1971) indicating different patterns
of LoC in boys and girls. Reimanis has also shown that home background
affects LoC. Within that setting McDonald (1971) has identified by
retrospective means the role of maternal traits nurturance, expcctations,
and pressures in the development of LoC. Buck and Austrin (1971), have
also shown that LoC levels and concurrent maternal attitudes are related.
Elsewherc in the now extensive literature (Throop £ McbDonald, 1971) on
Lo the work of Cntwhistle and Greenberger (1972) makes a strong case
for seeing the role of salient factors as a complex rather than simple
matter. By way of iliustration we may observe that variables exist at

levels; that is, there may be coffcects traceable to uges of mothers so



that young mothers differ from older mothers in the way they exert
influence on the personality traits of children,

A procedural development has been the refinement of tests which
permi: the explanation of locus of control, internal and external, in
children. The instrument used in this investigation was developed by
Delys and Stephens (1971) and modified for use in the St. Louis Baby
Study. It consi ts of 16 open-ended statements with four focal subjects
selected by the authors for the child to relate his response to; e.q.,

you, other children, mothers, fathers. The instrument was administered

orally to about 300 children at age five years. The LoC scale has
been applied within the diversity of social and intellectual backgrounds
found in the 1966 cohort of the St. Louis Baby Study, some of whom are

the subjects of this report.

METHOD

This study reports an attempt to explore within a heterogeneous
population the pattern of influence which selected maternal traits exert
on internal Locus of Control (LoC-1) at age 60 months. With this formu-
lation in mind, information on the relevant variables was retrieved
from the computer-based data bank of the St. Louis Baby Study.

The maternal traits selectced for use as predictors were as follows:

Maternal age is the age at the time of delivery of probands in

1966-67.

Aty is a measure of authoritarianism in family ideology which

was administered to mothers during confinement. The scalc was

devcioped by Ernhart ¢ Loevinger (1969).

Race is a classification as non-white and white, the relevant

ethnic grouping in the St. Louis metropolitan area.



Anxiety is the score on Bendig's (1955) revision of the Taylor
anxiety scale, administered six months post partum.

10 Is the score on the Quick Test (Ammons, 1962) administered to
mothers at child age two years.

Education is a rank value representing level of completed
schooling at child age three ycars, ‘=elementary school, Z=part
high school, 3=high school graduate, 4=part college, 5= college
graduate.

Stimulation is a measure of the amount of mother structured
experiential stimulations. This predictor was constructed by
combining three of six subscores on Caldwell's (1971) STIM test,

a measure of the stimulation value of the home, This measure

was obtained at chlild age four years.

Subjects. The number of boys and glirls having complete information on
the above predictor variables and the criterion, LoC-1, was 40 boys

and 37 girls. As Table 1 shows the boys and girls selected were gener-
ally simllar to each other as well as to the larger cohort from which
they were drawn. Nevertheless, because of previous research by Reimanis
(1971) demonstrating the different effects of the socializing process

on boys' and girls' LoC-1 scores, the analyses were performed on the

scparate sex groups instead of the pooled samplec.

I NSERT TABLE 1 ABOUT HERE

Statistical procedurcs. The data were explored by submitting them to

an AID (Automatic Intcraction Dctection) analysis. AID originated from
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from the 0SIRIS package of the University of Michigan; the version AID-4
Is a refinement of 21D by Koplyay in 1971. AID-4 js iike a stepwise
regression program but employs a nonsymmetrical branching process, based
on variance analysis techniques, to subdivide the sample into a series
of subgroups which maximize prediction of the dependent variable. The
Independent variables need not be quantitative and can be qualitative cate-
gories. When quantitative predictors are used they can be categorized into
intervals of unequal length. Tke assumption of linearity and additivity
inherent in conventional regression techniques are not.required.

More technically, the AID-4 program operates by finding the pre-
dictor variable which when dichotomized will yield the lowest within
group sum of squared deviatlions for the dependent variables. Essentlally
this is the dichotomizatlion which accounts for more of the variance of
the dependent variable, (i.e., has a larger correlation with the dependent
variable) than any other dichotomization based on grouping the categories
of a single predictor iInto two groups. Once this first dichotomization
is complete, the AID-4 program searches for the next group with the now
largest within group sum of squared deviations for the dependent variable.
When this group is identified the splitting process as above is repeated
i.e., AID-4 finds the predictor variable which when dichotomized will
yield the lowest within group sum of squared deviations for the dependent
variable. Scarching and splitting continue so long as an eligible group
has at lecast the specified minimum number of cases and a larger within
grouﬁ sum of squarcd deviations than a specified minimum proportion of
the original sum of squared deviations. Processing stops when the
reduction of within group variance is not reduced by some minimum propor-

tion of the total sum of squarcs or the number of groups exceeds a preset



max| mum,

As an option the program arranges the groups into a branching '‘tree'
which represents the effect iveness of each predictor variable and its
interacting pattern with the other nredictor variables. Another important
and invaluable optlon is that of selecting subjects randomly and performing

a single or doubie cross-validation.

RESULTS
Results of the AID-4 analysis for boys are presented in Figure 1.
Of the original seven predictors three were discarded - race, level of
educatfon and stimulation. Of the four retained predictors statistical
signlflcance is greatest for AFlss - the authoritarian ideology measure,
and for maternal intelligence ~ the QT score, Anxiety is significant for
the high score branch of the tree, but delivery age does not increase the

R? value to a statistically significant degree.

INSERT FI1GURE 1 AND 2 ABOUT HERE

In the case of girls (Figure 2) race, stimulation, and QT score were
discarded. Among the useful predictors were delivery, age, and education,
with anxiety contributing to the high side of tne tree, and AFl¢e contribu-
ting to the low side; but, without statistically significant increments in
R*. The trces for boys and girls arc similar in the number of grougs
gencrated, the pattern of the splits, the absence of cxponentials in the
interactions, roughly comparable R? values at each split, and in using
three of flve predictors commonly. They differ in the order of importance
of each predictor and in the selection of a variable to represent maternal

Intelligence level, For the boys the QT score was chosen; for the girls

AF



the education level was retained.
Valldation. The second part of the results is a valldation of the AID-4
derived models. The AlD-4 varlables for boys and girls were studied using
the continuous predictor variables in a standard iterative regression pro-
gram (MULR-05) described by Ward & Jennings (1973) and by Kelly, Beggs,
& McNell (196Y). Validation took the form of attempting to recapture the
R? values of the parsimonious AID-4 generzted regression models through
the MULR-05 program and by making appropriate comparisons.

The regression models constructed for this purpose were as follows:

The fulil model of a simple linear combination of the original variabies.

Yioc ® 3oV + aiAge + a,AFlgy + ajRace + a,Anxiety + asQT + agEducation
+ a,Stimulation + E

A restricted boys' model of a simple linear combination of the retained

varlables from the AID-4 analysis of the boys' sample.

YLoc ] aOU + a)AFlge + a,QT + ajAnxiety + a,Age + E

A restricted girls' model of a simple linear combination of the retained

variables from the AID-4 analysis of the girls' sample.

YLoc = aoU + ajAge + azEducation + asAnxiety + asAFlge + E

The AID-4 boys' model of a linear combination of unique and interaction

varlables;
YLoc = a U+ a,AFlg, + a,QT + ajAnxiety + a,Age + ag(AF1*QT) +
ac (AF1, “QT*Anxicty) + a, (AFI #QT#Age) + E

The AID-4 qirls' model of a lincar combination of unique and interaction

varlables.

YLoc - aOU + aiAqe + a,Education + ajAnxiety + a,AFlgy + ag (Age*Education)

+ ag (Age*Education*Anxiety) + a,*Age*Education#AFl ) + E



Where YL ¢ = the internal locus of control score,
e}

U = a vector of unit elements,
a,-ar = partial regression weights whose values are calculated
so as to obtain a minimum error sum of squares.
E = the vector of errors in prediction.
I NSERT TABLE 2 ABOUT HERE

In T2bie 2 we see the R? values of models of LoC-1 for boys and girls,
together with F-test comparisons where appropriate., Model 1 for boys and
glrls is the original seven predictor series in simple linear form. The
boys' Full model Is not statistically significant (R2 = ,21) but the girls
is (R? = ,38, p=.03). Application of the AID-4 program reduced the predictors

"for boys to a combination of AFles, Anxiety, 1Q and delivery age, and for
giris to delivery age, education, anxiety and AFlgg. When these four-
variable predictlion sets were set forth in the MULR-05 program in simple
11near form, that is, model 2, the boys' model 2 fell {ar below the full
model's RZvalue of .21, reaching only R2=,13. The four factor model for
glrls came closer to the full seven-factor mode!, dropping from R*= ,38 to
R%= .35, On the other hand, when the complex AID-4 model was run in the
MULR-05 regrcssion program, that is model 3, the R? of the boys' AlID-4
model, R*= ,21, and the girls' AID-4 model, R? = ,39, cqualled or excecded

the R? of both the Restricted and Full models. The F~test comparlsons were

all significant, however.

DISCUSSION

Our Intent has been to examine the value of the AID-4 analysis in



the context of a relevant problem in child development. Our observations
begin with the value of the A!D-4 analysis. In the context of the currently
active topic of locus of-control in children we see that the AID-4 program
is quite useful as a heuristic tooi. The program set aside three of seven
predictors In separate analyses of five-year-old boys and girls. Within
predetermined limits the AlID-4 program took the four best predictors and
generated a complex yet parsimonious regression mrdel for each sex.

Our second comment arises from the decision to validate these models by
means of the MULR-05 regression program. |In our view validity is established
as well as parsimony vor the AID-4 program because R? values generated in
both programs are quite similar. Additionally, the comparisons of several
regresslion models revealed that the parsimonious AlD-4 model was highest
in predictiveness.

Our final point is that we find the AlD-4 progrém as revised by Koplyay
(1971) to .be a powerful and flexible multivariate tool. It permits the
search for optimal arrangements of data to be conducted in such a way that
emplrical rather than theoretical propositions can be introduced relatively
early by the theoretician. O0f course, the proviso obtains fhat originaf
sets of predictors need to be chosen with care. Without some intellectual
premise the AlD-4 program is reduced to the level of a dull rather than
a shéyp téol; it can only turn out products whose vaiue Is proportionai
to the care used to select predictors. However, once that obvious dictum
is respected the AID-4 program bccomes a useful tool in the process of
inquiry. It can help investigators achieve a useful degrce of parsimony

when exploring substantial bodies of data.



_SUMMARY
A
koplyay's (1971} AlD-4 regression interaction program has been

applied to seven predictors of locus of control, The selected traits
were maternal characteristics assessed at several poinis in time prior
to assessmant of locus of control at child age sixty months. Results
of the analysis are reported separately for 40 boys and 37 girls in tree-
like branching schematics. The parsimonious models generated in by the

AID-4 program were replicated on the regression program known as MULR-05.



B1BLiOGRAPHY

Ammons, R., and Ammons, C., The Quick Test, Psychological Test Specialists,
Missoula, Mont., 1962.

Bartel, N. R., '"'Locus of Control and Achievement in Middle- and Lower-Class

Children," Child Devpm., 1971, 42, 1093-1107.

Battle, €. S., & Rotter, J. B., 'Children's Feelings of Personal Control
as Related to Social Class and Ethnic Group," J. Pers., 1963, 31, 482-490.

Bendig, A., '"Development of a Short Form of the Manifest Anxiety Scale,"
J. Consult. Psych., 1945, 20, 384.

Buck, M. R., & Austrin, H. R., '""actors Related to School R@hipvement in an
Economically Disadvantaged Group,'" Child Devpm., 1971, 42, 1813-1826.

Caldwell, B. M., The STIM Scale, University of Arkansas, 1970.

Entwhistle, D. R., and Greenberger, E., '"Questions About Social Class,
Internality-Externality, and Test Anxiety," Devpm. Psych., 1972, 7, 218.

Delys, P., and Stephens, M. W., “A Locus of Control Measure for Preschool-Age
Children,' Devpm. Psychol., 1973, 9, 55-65. '

Ernhart, C. B., and Loevinger, J., "Authoritarian Family ldeology: A Measure
Its Correlates, and Its Robustness,' Multivar. Behav. Res. Mon., 69-1, 1969,

Kelly, F. C., Beggs, D., & McNeil, K., Reseéfch Design in the Behavioral
Sciences: A Multiple Linear Regression Approach, Southern Il1linois University
Press, Carbondale, i11., 1969.

Koplyay, J., "AID-4 Interaction Detection," Multiple Linear Regress. Viewp.
1972, 3, 25-38.

Lefcourt, H., ""Internal Versus External Control of Reinforcement: A Review. '

Psych. tull, 1966, 65, 206-220.

MacDonald, A. P., "Internal-External Locus of Control: Parental Antecedents,"
J. Consult. Clin. Psych., 1971, 37, 14i-147,

Reimanis, G., "Effects of Experimental IE Modification Techniques and Home
Environment Variables on 1E," paper presented to the Amerlcan Psychological
Association, 1971,

Rotter, J. B., '"Generalized Expectancies for Internal Versus External
Control of Reinforcement,' Psych. Mon., 1966, 80, 1.

Throop, W. F., and McDonald, A. P., "“Internal-External Locus of Controi: A
Bibliography," Psych. Rep., 1971, 28, 175-190. '

Ward, J., and Jennings, E., Introduction to Linear Models, Prentice-Hall, 1973.




1z¢ 899 £59 1£8 i58 N
00"t 98°S Iy ng'L §L°9 ewbis son
[8°2 8- L€ 08" gn° Lz 00°52 ueay 340
4 R 70" 88" TAR 69°¢ LL°9 8§ ewbig
80 (s1216 L€
gl y gh 6l Gh° ¢ Z€°0h 18°4 h6" €27 20°92 ueay
9t ¢ HE'C H6" 864 1€ 4 £0°L 98" S ewbis
: L (shoq Oh:
16°¢ sU6l so-€ [A MY/ 02°$ o 00" #2 §§°52 ueay
1-J07°  uOile(NWilS uo112INnp3 0 A1atxuy (%)ooey 894y aby
Asanilaqg
TuwoT193143 S10121padyg
S3INTYA LYOHOJI (31231735 OGNV SHIHLIOW ,ST419 INY SYUIHLOW ,SA0S 30 SOILSI¥YILIVYVHI 3IAIL4IYISIC
| 318vL RS
&l

Aruitoxt provided by Eic:

5



LT°=8° €€ =¥
6=N‘yh" (=W

aby Ausanijag
g dnoug

20 =d €l =¥
€€=N ‘£€°€=W
89 3y
¢ dnouy

N

40" =d*2Z =,y
Si=N‘E1"7=W
NN."Q. Mm.nNm QFU
9=N‘L1 " €=W § dnoug
| 207 Ad®A119C. \\\\\\\\\\
_ g dnoay
W €07 =9 € =5
TI=NSZ €=
X3io1xuy
0 Q:OBQ JO-HQONNcuﬂﬂ
BI=N"EE" =W
)
fy dnouy
£0 =0 |2 =2Y
muz.omnouz
13 Ixuy
[ dnoug

9¢ " ¢=0
Oh=N‘06"€=W

{ dnoug

20 =d €] =5y
=N ‘15 9=W
897 4y
Z dnoup

SHINOW 09 LV T0YLNCI 40 SNJI0T TYNUILNI SA08 J0 SISATVYNY 4-QlY

{ 3¥nd14

O

Aruitoxt provided by Eic:

E



!
| eNgEiew
89y 3y
“ g dnou9
| 800" =d*Z€ "=y
i = -mm. =
“ ﬁmwua”mm.MNm m"uﬂoq.umvw
=N tE=W
m €513y . § dnou9
M ¢ dnousg H
—o..a-o—olﬂx
Z€=N"18"€=W
- aby AisAl|aq
| {0°=C‘BE =zy . 7 dnous
r 6=NT1]H=H
_ K19 ixuy
. [ dnouygy
_ moo.nanmm.nmx t€°2=0
Si=N‘{8"4=W LE=N‘61" =W
ELERNELTE]
g dnoug ] dnouy
10°=0*6E =y B A4y
9=N‘00"9=HW =
Nwwl._ﬂmd - “0>wﬁﬂa
g dnouy € dnoJg

SHINOW 09 1V I041INOI 30 SNJ07 TYNYILNI 1STYIT 40 SISATVUN H-QIV

¢ 3¥N914

O

Aruitoxt provided by Eic:

E



*0°0 = ;¥ Ue pue .y |3pOW UIIMIBG ISII-J JOj ONnjeA A31]|]qeqoud;

+620° ¥(0€" $L0€° yiz* (oPOKW 4-Qty  °f¢
oil* £5°0 ig¢” 50°1
¥500° 65¢" ¥9.2° A4 |9pOW P31D113S3Y  °7
9¢L" £9°0 gLit” 90"t
$2€0° 9g¢* #61¢° e 19POW IN4 |
d | zY d 3 2N
s{419 shog . 12poy

HY4904d NOISS34934 SO-¥INW Ad
Q31VOITVA GNV #-01V AS O031VY¥YIN3D ST3IGOW 40 SNOSIYVIWOD

T 378vl

Aruitoxt provided by Eic:

E\.



